
United States R\TE>rr and TkAPEMARK Office 




UNITED STATES DEPARTMENT OF COMRtEKCE 
Uoitod States Patent and Trademark Oflieo 
Addroaa: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington. D.C. 20231 

www.uapui.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



09/418,029 



10/14/1999 



LAP CHAN 



CS99-120 



8308 



7590 07/16 

GEORGE O SAILE 
20 MCINTOSH DRIVE 
POUGHKEEPSIE, NY 12603 



EXAMINER 



RAO, SHRINIVAS H 



ART UNIT 



PAPER NUMBER 



2814 

DATE MAILED: 07/16/2002 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 07-01) 



Office Action Summary 



Application No. 

09/418,029 



Examiner 

Steven H. Rao 



Applicant(s) 

CHAN ETAL. 



Art Unit 
2814 



_ . ~ "le MAILING DATE of this communication appears on the cover sheet with the correspondence address 

reriod for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION ~ 

" SlrslxTerlSTH^^^^^^ "'^^ ^ "° •^""^^e^' '"ay a ^eply be timely filed 

aner bix (6) MONTHS from the mailing date of this communication ' r i j ^ 

■ !f' ntrinrt fo' ^"^"^"^r ^^l^ ^'^''^ <^°) ''^y^' ^ ^^P'^ Statutory minimum of thirty (30) days will be considered timely 

- If NO penod for reply is speafied above, the maximum statutory period will apDlv and will exoire SIX ^6^ month<; frnm thTmaTii^ hI*! ^ .• 

- FBiluretoreplywithinthesetorextendedperiodforreplywill.S^Kstatute,S'^^^^^^^^^ 

■ eard?a=^Km°eT t^^ Tcr^Vr'^T "^'""^ ""^ '^n....c.,o. even If .im^Sa^redt^e IT' 

Status 

1 )S Responsive to communication(s) filed on 03 May 2002 . 
2a)|gl This action is FINAL. 2b)n This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

Closed in accordance with the practice under Ex parte Quayle, 1935 C D 11 453 O G 213 
Disposition of Claims 

4) 13 Claim(s) 1-14 and 16-24 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) n Clalm(s) 1-14 & 16-24 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) n The drawing(s) filed on is/are: a)n accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

11) 0 The proposed drawing correction filed on is: a)^ approved b)^ disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)nAII b)n Some*c)n None of: 

1 •□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Att2chment(s) 

1) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) Paper No(s). 

2 U Notice of Draflsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-1 52) 

3) LJ Infonnation Disclosure Statement(s) (PTO-1 449) Paper No(s) . 6) O Other: 
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Response to Amendment 

Applicants' amendment filed April 23, 2002 has been entered on May 03. 2002. 

Therefore claims 4-5, 11,16, 17and 23-24as amended by the amendment, claims 
1-3. 6-10, 12-14, 18-22 as originally filed are currently pending in the application. 
Claim 15 has been cancelled by the amendment. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35. U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 1-8,11, 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Katoh (U.S. Patent No. 5,141,896, herein after Katoh) and Ito ( U.S. Patent o. 
6,297, 145, herein after Ito) both previously applied for reasons set out in the previous 
rejection and those set out below. 

With respect to the above claims it is noted that Applicants' are attempting to 
provide piece meal attacks on the references, which has been prohibited at least from 
1981. 

in response to Applicants' piecemeal analysis of the references, it has been held 
that one cannot show non obviousness by attacking references individually where, as 
here, the rejections are based on combinations of references. In re Keller, 208 USPQ 
871 (CCPA 1981). 

However, with a view to move fonward even assuming the attacks on individual 
references are some how permitted, the prior art of record discloses all the alleged 
novel features as shown below: 
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Applicants' first contention is Katoh does not disclose mechanically stable air 
gaps between metal lines . 

Katoh in col. 2 lines 5-1 0 states : 

uie icmconoucnire luoitrate, mc seeono nruciuTe oi 
^ the multilevel interconnection is a quasi sit gtp inetslll' 
mioa stfUMUfft. Thk eonatfuetlfyn has markedly im- 
proved thermal and mechanical itrength compared 
with the above-menticHied aerial interconnection con* 

i stnictioo, but the reduction of coupling capacitance 

r *° between interconnection levels h not so large as the 
aerial Intercomiecdon construction. 

Applicants' next state that Katoh does not teach conductive layers of inter 
connect separated by multiple layers of dielectric in order to create a dielectric of low 
dielectric constant. 

Katoh in col. 1 line 67- col. 2 line 4 states : 

interconnections on the same level. The flrst structure 
of the multilevel interconnection has the intermediate 

insulating films formed in wall-like shape, with the 
lower end of the intermediate insulating films reaching 
an underlying insulating layer formed on the surface of 

the semiconductunc lubstrate, The second stnictuie of 

■ . . . „. 

Applicants' next contend the Katoh creates crossing points for interconnects 
while instant invention creates mechanically stable air gaps between metal lines. 
Katoh in col. 2 lines 5-10 states : 

tne semiconaucnire suosiraie. ine secono nrucTuie oi 
^ the multilevel interconnection is a quasi air gap metatli* 
aatlon fitniciiife. Thl* eonitfuetion has markedly im- 
proved thennal and raeehanical strength compared 
with the above-mentioned aerial interconnection con. 

' 10 '*™**'*"'> reduction of coupling capacitance 

r *° between interconnection levels is not so large as the 
aerial Interconnection construction. 
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Applicants' contend that Katoh teaches the channel or trenches being filled with 
insulating material that are not removed, whereas the nitride layer is removed to form 
the air gaps in the invention. 

Katoh in fig. 2 (d) etc. col. 5 lines 29-40 states: 

I 35 fillii 3 18 retBined. Next is shown in FlQ. 2(tf), vi» holes 
t $ are opened at desired positions in the first inter>level 

inoTguiic insulating fUm 3 liy means of ftA ordinary 

photollthoaraphy method. 

Additionally as stated in the previous office action, Ito describes the removal of 

nifriWo in nr\\ linoc i _0 onrl fin i 

iiibiivaw III WW ■■ w iiiiww I b wiiiw ii^* iwi 

Applicants' individually attack Ito for the following reasons. 
Ito does not teach the creation of overlying layers of interconnects that are 
separated by layers of dielectric in which air gaps have been provided. 

The rejection is based upon the combined teachings of Katoh and Ito and Katoh 

in col. 2 lines 5-10 states : 

tne iemiconauccure tvosirate. ine secono nnictiue oi 
^ the multilevel interconnection is a qnm sir g»p metalli> 
xaiion structufe. This construction has markedly im- 
proved thermal and mechanical strength compared 
with the above-mentioned aerial interconnection con- 

I stnictios, but the redaction of coupling capacitance 

: between interconnection levels is not so large as the 
aerial interconnection construction. 

Applicants contend that Ito's construction of its structure has no similarity with the 
structure shown in fig. 8 (a) of the instant invention. 

However it is the recited claims that are rejected and not what is shown in the 
figures of the instant application. 

Further, Ito in figs. 7(a) and (b) and col. 9 lines 13-17 shows and describes 
structure identical to fig. 8(a) of the instant application. 
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Ito col. 9 lines 13-17 : 



Next, as Shawn in FlU. 7{b), using the lijurib silicon oxide 
film 23 as a mask material, the- second interlayer insulation 
film 21 and the third silicon oxide film 18 arc etched, thereby 
forming the post opening part 27 and the via. hole opening 
part 28. At the bottom part of the post opening part 27, the 



Applicants' contend that Ito teaches only silicon nitride layers as supporting 
insulating posts and not to create air filled spacing. 
Ito in fig. 2(b) and col. 7 lines 41-45 states ; 

Next, as shown in blG. 2C*3, using the firsi silicon oxitle 
film 5 as a mask material, the first silicon nitride 4 and first 
inicrlayer insuiaiion Mm 3 are etched, thereby forming the 
support opening part 9 and the via hole opening part 10. The 

Applicants' next contend that Katoh and Ito do not teach the first and second 
layer of oxide used to create holes there trough so disposable material can be removed 
from the trenches, the second to close the created air space after trenches have been 
opened. ( see previous rejection and above ). 

With respect to claim 1 1 , Applicants' contend that prior art does not teach the 
removal of the other materials from the trenches. 

Ito in col. 9 lines 19-32 states : 

rsexi, as snown inriu. ow, smcon oxioe mm growm ana 
anisotropic etching are used to completely fill the via hole 2 
with the silicon oxide film 29, and to leave the silicon oxide 
film 29 on only the side wall part of the post. Then, silicon 
nitride fihn etching is done for & short period of time so as 
to remove the first silicon nitride film 22. 

Next, as shown in FIG. 8{b), after using CVD to fiorm a 2 
silicon nitride filno 31 over the entire surface, the CM? 
method is used to leave the silicon nitride film 31 on only the 
post part, thereby forming the insulation post 36 immedi- 
ately above the in insulation post 35. 

Nest, as showa in FIG. 9(a), osidls film etching is done vo 3 
ffemove the silicon oidde Mm 2^ of she via hole part. 
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Claims 2-3 were alieged to be allowable because they depend upon allegedly 
allowable claim 1. 

However as shown above claim 1 is not allowable and therefore claims 2-3 are 
also not allowable and are rejected for reasons stated above. 

Claims 4-5 have amended to overcome 112 rejections and have no other 
substantial changes therein. And are rejected for reasons set out above. 

Claim 6 is alleged to allowable because it recites, " interconnect traces even 
where these interconnect traces are relatively far removed from each other and is 
rejected for reasons stated above, it is noted that the applied references can also be 
performed when the traces are relatively far removed. (Katoh col. 1 lines 20-24) 

In recent yesre, tne mtegr&tion density at seoueon- 
ductor devices hu been raised and tbe mutilevel inter- 
connections have been used more frequently, as the 
scale of the system realized by the iise of semiconductor 
devices is increased and the fabrication technology for 
semiconductor devices with fine geometry is advanced. 

With the increase in the integration density of semi- 
conductor devices, the space between the interconnec- 
tions also decreases. Because of this, the parasitic capac- 
itance inctdentaJ to the interconnectioni increases. 

In order to reduce such parasitic capacitance, it has 
been proposed to remove an inter-layer insulation film 
to make the space between the interconnection layers 
vacant, by supporting the upper layer interconnections 
only by contact pillars at via hole positions, in a report 

Claims 16-20 repeat the steps of claim 4-8 and depend upon claim 11 and are 
rejected for reasons stated above. ( w.r.t claims 11 and 4-8). 

Therefore all of applicants' arguments with regard to claims 1-8,1 1 and 16-20 are 
not persuasive and are rejected for reasons previously stated and those stated above. 

Claims 9-10,12-15, 21-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Katoh (U.S. Patent No. 5,141,895, herein after Katoh) and Ito ( U.S. 
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Patent o. 6,297, 145. herein after Ito) as applied above and further in view of Havemann 
et al. ( U.S. Patent No. 5,461,003, herein after Havemann) all previously applied for 
reasons set out in the previous rejection and those set out below. 

Applicants' state that the arguments regarding Katoh and Ito are not repeated 
here and similarly The Examiners' response to Applicants' argument is incorporated by 
reference. 

Applicants' next individually attack Havemann as failing to shown the following . 

With respect to the above claims it is noted that Applicants' are attempting to 
provide piece meal attacks on the references, which has been prohibited at least from 
1981. 

However, with a view to move forward even assuming the attacks on individual 
references are some how permitted, the prior art of record discloses all the alleged 
novel features as shown below: 

a) creating over layers of insulating material ( Katoh fig.1 or Ito). 

b) Etching first and second network of trenches ( Ito) 

Claims 9-10 and 12 are said to distinguishable because Havemann teaches 
different processing sequence. 

It is settles law from at least from 19460 that, " As a matter of fact selection of 
any order of performing process steps is prima facie obvious in the absence of new or 
unexpected results. In re Burhaus, 154 F.2d 690, 69 USPQ 330 ( CCPA1946), See also 
Ex parte Rubin and In re Gibson. 
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Claim 13-15 were alleged to be allowable because parameters of design have 
significant effects. It is well settled that design parameters cannot be given patentable 
weight. " A change in size is generally recognized as being within the level of ordinary 
skill in the art. In re Rose, 105 USPQ237 ( CCPA 1955). 

Therefore claims 13-15 are not patentable for reasons previously stated and 
those stated above. 

Claims 20-21 were said to be patent able because they depend upon different 
independent claim. 

However as claim 1 1 from which claims 20-21 depend is rejected, claims 20-21 
are also rejected. 

Claim 23 was said to be allowable because it recites depositing a layer of metal 
on the surface of the substrate and etching said layer of metal to form metal leads. ( 
See Havemann col. 5 lines24-26 and fig. 1 A, as stated in the previous office action). 

Claim 24 was alleged to be allowable for reasons stated under claims 4-5. 16 

and 17 

Therefore applicants' arguments with respect to claims 9-10,12-15,21-24 are all 
considered but not persuasive and all the afore mentioned claims are rejected for 
reasons stated above. 

Response to Arguments 

Applicant's arguments filed 5/3/02 have been fully considered but they are not 
persuasive for reasons set out in detail above. 




Application/Control Number: 09/418.029 Page ( 

Art Unit: 2814 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. 

Further as the same references as previously applied are also used here this 
forms a separate basis for making this action Final. 

Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant 
is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven H. Rao whose telephone number is (703) 
3065945. The examiner can normally be reached on 8.00 to 5.00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chaudhuri Olik can be reached on (703)3062794. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 7463926 
for regular communications and (703) 872-9319 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 
3067722. 




Steven H. Rao 



Patent Examiner 



July 14, 2002 
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SUPERVISORY PATENT EXAiVlli\!ER 
TECHNOLOGY CENTER 2800 



